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Introduction
22
In 2012, 20% of households with children in the United States (US) identified as food insecure, 23 which compromises their physical, mental, behavioral, and emotional health [1] [2] [3] [4] . Further, 24 emerging evidence shows that children from food insecure households are at risk for overweight 25 and obesity, likely persisting into adulthood [2, [5] [6] [7] . 26 Both federal policies (e.g., Healthy, Hunger-Free Kids Act of 2010) and community driven 27 strategies exist to provide supplemental food assistance to food insecure children and their 28 families [8, 9] . For instance, the BackPack Program, which is run by Feeding America, works 29 through food banks across the US to serve 230,000 children annually [10] . Communities around 30 the US have implemented models of this program which distribute non-perishable and easy-to- 31 prepare food items to potentially food insecure school students on Fridays in a backpack to help 32 reduce weekend hunger [11, 12] . The intention of the backpack program model is to supplement 33 the food insecure participant with food items over a weekend, in addition to what the potentially 34 food scarce home is able to provide. 35 While some supplemental food assistance programs have been shown to increase fruit and 36 vegetable purchasing, fruit and vegetable consumption, and juice consumption among low-37 income women, scant information is available regarding the impacts of backpack programs on 38 dietary behaviors of children [13] [14] [15] . A major determinant of healthy food intake among 39 children is the availability and accessibility of these foods within their food environment [16-40 18] . Assessing the dietary quality of the foods offered as part of supplemental food assistance 41 programs is one way to better understand whether healthy foods are made available and 42 accessible to children. Guidelines for Americans, is a potential tool to assess the diet quality of foods provided in 45 supplemental food assistance programs, such as the BackPack program [19, 20] HEI scores > 80 suggest a "good" diet, HEI scores < 51 indicate a "poor" diet, and HEI scores in 51 between "need improvement" [24] . The Center for Nutrition Policy and Promotion (CNPP) 52 created HEI-2010 with the ability to assess nutrition intervention programs, food assistance 53 packages, menus, and the US food supply [20] .
54
Currently, no peer-reviewed published studies exist that analyze the diet quality of foods offered 55 in the BackPack or similar programs, including utilizing HEI-2010 methodology [19] . The 56 purpose of this study was to utilize HEI-2010 to evaluate the diet quality of foods offered in one 57 state's backpack programs. These results may help to inform strategies for other large-scale, 58 supplemental food assistance programs to improve diet quality among low-income and food 59 insecure children. We hypothesized that resulting HEI-2010 scores would be of average dietary 60 quality in a cross sectional sample of menus from backpack programs. 
Methods and Materials
62
This study was conducted utilizing data collected from all existing backpack programs across the Americans [19, 26] . Methods for the development and validation and researcher use for HEI-82 2010 are explained on the United States Department of Agriculture's (USDA) website [27] .
83
Analysis using HEI-2010 results in an overall diet quality index, which is made up of 12 84 components for a total of 100 points [26] (Table 1 ). The sum of the scores for the 12 components 85 is the total HEI-2010 score, which ranges from 0 to 100, with a higher score indicative of a more 86 healthful diet. Of the 12 components, nine assess adequacy of the diet regarding total fruit, whole 87 5 fruit, total vegetables, greens and beans (dark green vegetables and legumes that were not 88 already counted as protein foods), whole grains, dairy, total protein foods, seafood and plant 89 proteins, and fatty acids ((polyunsaturated fatty acids + monounsaturated fatty acids): saturated 90 fatty acids) [26] . The other three components assess foods and nutrients that should be consumed 91 in moderation: refined grains, sodium, and empty calories (i.e., energy from solid fats, alcohol,
92
and added sugars) [26] . With the exception of the fatty acids ratio, HEI-2010 scores use 93 standards that are expressed as either a percent of calories or per 1,000 calories, separating diet 94 quality from quantity [26, 27] . an achievable set of recommendations designed to promote health and prevent disease in the US 112 population [19, 26] . Two of five (40%) of the menus achieved the maximum score for total fruit, whole fruit, and 126 whole grains. One of five (20%) of the menus achieved the maximum score for dairy. None (0%) 127 of the menus achieved the maximum score for total vegetables, greens and beans, total protein 128 foods, fatty acids, and sodium. 
Discussion
130
Many children in Montana and around the nation participate in backpack programs to 131 supplement their food intake over the weekend [11] [12] 25] . For many program participants, their in children [30, 31] .
138
The HEI-2010 mean total score of 59 for the Montana backpack programs was slightly better 139 than the American food supply (HEI-2005 score of 55) [22] . However, it was still statistically 140 significantly lower than the maximum score of 100 and fell well below a "good" score of 80 141 [29] . Further, it scored similarly to HEI-2005 score for several groups that have marked 142 overweight, obesity, and nutrition-related chronic diseases [32, 33] : American children scored 143 between 54.7 and 59.6 [34] . America adults scored 57.5 [21] , and an American supplemental 
148
Prior research has demonstrated a relationship between participation in food assistance programs 149 and other supplemental food programs (e.g. school breakfast) and an increase in food security 150 among children [36, 37] . Though information on dietary behavior, especially among children, is 151 limited [36] , research shows that increasing promoting access to healthy foods is likely to 152 increase consumption [18] . Specifically in the backpack programs in this current study, While increasing quality may potentially be challenging due to programs conventionally 163 providing shelf-stable or non-perishable and easy-to-prepare food items, information sharing 164 across programs about which food items adhere closely to 2010 Dietary Guidelines could assist 165 in programs adopting healthier practices [19] . For example, several programs scored adequately 166 in food components including seafood and plant proteins, refined grains, and empty calories, 167 total fruit, whole fruit, and whole grains, and dairy. Together, the five programs have the ability 168 to create a backpack program menu that meets the nutrient requirements in several food groups.
169
Backpack programs and many other food assistance programs aim to provide food that is 170 supplemental to the participant's diet and not the substance of the participant's entire diet.
171
Furthermore, backpack program participants may potentially share food items with other family 172 members or friends, even though that is not the intention of the program [11] . In these scenarios, 
193
This is the first peer-reviewed study to evaluate a weekend supplemental food assistance 194 program for children utilizing HEI-2010 or any other dietary quality measurement tool [20] .
195
Although the programs examined in this study are designed to be supplemental, small Menus are representative of weekly food item offerings. 
